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57 ABSTRACT

An image forming apparatus includes a first power supply
unit configured to generate first output power, a second power
supply unit configured to generate second output power, a
switching unit disposed on the primary side of the second
power supply unit, a monitoring unit configured to monitor
the second output power generated by the second power sup-
ply unit, a power source control unit supplied with the first
output power, and configured to turn the switching unit ON or
OFF, and a control unit supplied with the first output power,
and configured to control operations of the power source
control unit. When the second output power is lower than a
threshold value, the power source control unit turns the
switching unit OFF and then back to ON in a state where the
first output power generated by the first power supply unit is
supplied to the control unit.

10 Claims, 9 Drawing Sheets
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IMAGE FORMING APPARATUS WITH FIRST
AND SECOND POWER SUPPLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus including a monitoring unit for monitoring an output
voltage.

2. Description of the Related Art

An image forming apparatus is known which includes a
monitoring unit for monitoring a power failure and an instan-
taneous voltage drop (brownout) (Japanese Patent Applica-
tion Laid-Open No. 2009-213042). The image forming appa-
ratus discussed in Japanese Patent Application Laid-Open
No. 2009-213042 includes a power monitoring unit for
detecting a power failure and an instantaneous voltage drop
based on a drop of an input voltage. The power monitoring
unit is an electrical circuit which outputs a predetermined
signal to a controller if the input voltage falls below a prede-
termined threshold value. When a central processing unit
(CPU) of the controller receives the above-described prede-
termined signal from the power monitoring unit, the CPU
executes initialization processing on the image forming appa-
ratus, and then sets the image forming apparatus in a state
where power supply is stopped, i.e., a plug is disconnected
from alternating current (AC) power. Then, when power is
supplied to the CPU of the controller, the CPU supplied with
the relevant power executes activation processing.

In the above-described image forming apparatus discussed
in Japanese Patent Application Laid-Open No. 2009-213042,
if a power failure occurs, power supply to the controller is
once stopped. Therefore, since processing for activating the
controller is required to restore the image forming apparatus,
it takes time until the image forming apparatus returns to an
operable state even after the power failure is resolved.

SUMMARY OF THE INVENTION

The present invention is directed to providing an image
forming apparatus capable of resolving a power failure with-
out stopping power supply to a control unit.

According to an aspect of the present invention, an image
forming apparatus includes a first power supply unit config-
ured to generate first output power, a second power supply
unit configured to generate second output power, a switch
disposed on the input side of the second power supply unit,
and a monitoring unit configured to monitor the second out-
put power generated by the second power supply unit, a power
source control unit supplied with the first output power gen-
erated by the first power supply unit, and configured to turn
the switch ON or OFF, and a control unit supplied with the
first output power generated by the first power supply unit,
and configured to control operations of the power source
control unit. When the power source control unit determines
that the second output power generated by the second power
supply unit is lower than a threshold value based on the result
of the monitoring by the monitoring unit, the power source
control turns the switch OFF and then, after a predetermined
time period has elapsed, back to ON while maintaining a state
where the first output power generated by the first power
supply unit is supplied to the control unit.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating an image forming
apparatus according to a first exemplary embodiment.
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2

FIG. 2 is a block diagram illustrating a controller of the
image forming apparatus.

FIG. 3 is a power source circuit diagram of the image
forming apparatus.

FIG. 4 is a power state transition diagram of the image
forming apparatus.

FIG. 5 is a table illustrating device statuses in each power
state.

FIG. 6 is a flowchart illustrating processing performed by a
power source control unit.

FIG. 7 is a power source circuit diagram of an image
forming apparatus according to a second exemplary embodi-
ment.

FIG. 8 is a flowchart illustrating processing performed by a
power source control unit of the image forming apparatus
according to the second exemplary embodiment.

FIG. 9 is a time chart illustrating control signals output
from the power source control unit when a power voltage
drops.

DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described in detail below with reference
to the drawings.
<Overall Configuration of Image Forming Apparatus>

FIG. 1 is an external view illustrating an image forming
apparatus according to a first exemplary embodiment of the
present invention.

As illustrated in FIG. 1, an image forming apparatus 10
includes an operation unit 12 as a user interface (UI), a scan-
ner unit 13 as an image input device, and a printer unit 14 as
an image output device.

The operation unit 12 is provided with various buttons 121
operated by a user, and a display unit 122 for image display.
The display unit 122 displays a status screen for displaying
statuses of the image forming apparatus 10, and a setting
screen for inputting information required to perform copy and
facsimile functions. The buttons 121 include a button 121a
for inputting the number of copies, a start button 1215 for
starting copy and fax transmission, and a power saving button
121c for shifting the image forming apparatus 10 to the power
saving state (first sleep state (described below)).

The scanner unit 13 reads an image formed on a document,
and acquires image data. The scanner unit 13 inputs into a
charge coupled device (CCD) reflected light of the light radi-
ated onto the image formed on the document to convert infor-
mation on the relevant image into an electrical signal, con-
verts the electrical signal into a luminance signal which is
composed of R, G, and B colors, and outputs the signal to a
controller 11 (described below).

The document to be read by the scanner unit 13 is set on a
tray 202 of a document feeder 201. When the user inputs an
instruction for starting document reading by using the opera-
tion unit 12, the scanner unit 13 feeds each document sheet
from the tray 202 of the document feeder 201, and performs
a document read operation. Instead of automatic feeding by
the document feeder 201, a carriage mounted with a light
source and a CCD may scan a document sheet placed on a
glass plate (not illustrated).

The printer unit 14 forms an image on a sheet by using the
input image data. Although, in the present exemplary embodi-
ment, the printer unit 14 performs image formation based on
the electrophotographic process using a photosensitive drum
and a photosensitive belt, the present invention is not limited
thereto. For example, the printer unit 14 may employ the
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ink-jet process in which ink is discharged from a minute
nozzle array to print an image on a sheet.

The image forming apparatus 10 is provided with a plural-
ity of paper cassettes 203, 204, and 205 for storing sheets on
which an image is to be formed by the printer unit 14. The
image forming apparatus 10 is further provided with a plu-
rality of sheet discharge trays 206 onto which sheets having
animage formed thereon by the printer unit 14 are discharged.
<Descriptions of Controller 11 of Image Forming Apparatus
10>

The controller 11 for controlling overall operations of the
image forming apparatus 10 will be described below with
reference to FIG. 2.

As illustrated in FIG. 2, the controller 11 is electrically
connected with the above-described scanner unit 13, the
printer unit 14, and the operation unit 12. The controller 11
includes a CPU 301, a random access memory (RAM) 302, a
read only memory (ROM) 303, an operation unit I/F 305, a
local area network (LAN) controller 306, and a power source
control unit 401. The CPU 301, the RAM 302, the ROM 303,
the operation unit I/F 305, the LAN controller 306, and the
power source control unit 401 are connected to a system bus
307. The controller 11 further includes a hard disk drive
(HDD) 304, an image processing unit 309, a scanner image
processing unit 310, and a printer image processing unit 312.
The HDD 304, the image processing unit 309, the scanner
image processing unit 310, and the printer image processing
unit 312 are connected to an image bus 308.

The CPU 301 totally controls access to various devices
connected thereto based on a control program stored in the
ROM 303, and also totally controls various processing
executed by the controller 11.

The RAM 302 serves as a system work memory required
for operations of the CPU 301, and is also used to temporarily
store image data. The RAM 302 includes a static RAM
(SRAM) that can retain its contents even when power is
turned OFF, and a dynamic RAM (DRAM) that will lose its
contents when power is turned OFF. The ROM 303 stores a
boot program of the image forming apparatus 10. The HDD
304 stores system software and image data.

The operation unit I/F 305 connects the system bus 307 and
the operation unit 12. The operation unit I/F 305 receives
from the system bus 307 image data to be displayed on the
operation unit 12, outputs the image data to the operation unit
12, and outputs to the system bus 307 information input from
the operation unit 12.

The LAN controller 306 controls information input and
output between the image forming apparatus 10 and the exter-
nal apparatus 20 connected to a LAN 60.

The power source control unit 401 controls power supply
to each unit of the image forming apparatus 10. The power
source control unit 401 will be described in detail below.

The image bus 308 is a transmission line for transmitting
and receiving image data, and is composed of a peripheral
component interconnect (PCI) bus or an IEEE1394 bus.

The image processing unit 309 performs image processing.
Specifically, it reads image data stored in the RAM 302, and
performs image processing, such as JPEG/IBIG enlarge-
ment/reduction processing and color adjustment, on the
image data. The scanner image processing unit 310 receives
image data from the scanner unit 13 via the scanner I/F 311,
and performs correction, processing, and editing on the image
data. The scanner image processing unit 310 determines
whether the received image data is a color document, a mono-
chrome document, a text document, or a photographic docu-
ment, and appends the result of the determination to the image
data. Such additional information is referred to as attribute
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data. The printer image processing unit 312 performs image
processing on the image data referring to the attribute data
appended to the image data. After completion of image pro-
cessing, the printer image processing unit 312 outputs the
processed image data to the printer unit 14 via the printer I/'F
313.

The scanner unit 13 includes a scanner controlunit 331 and
a scanner drive unit 332. The scanner drive unit 332 includes
a sheet conveyance motor for conveying a document set on
the tray 202 to the reading position of the scanner unit 13, and
physically drives the scanner unit 13. The scanner control unit
331 controls operations of the scanner drive unit 332. When
performing scanner processing, the scanner control unit 331
receives setting information set by the user via communica-
tion with the CPU 301, and controls operations of the scanner
drive unit 332 based on the relevant setting information.

The printer unit 14 includes a printer control unit 341 and
a printer drive unit 342. The printer drive unit 342 includes a
fixing unit and a sheet conveyance motor (not illustrated), and
physically drives the printer unit 14. The printer control unit
341 controls operations of the printer drive unit 342. When
performing print processing, the printer control unit 341
receives setting information set by the user via communica-
tion with the CPU 301, and controls operations of the printer
drive unit 342 based on the relevant setting information.
<Descriptions of Power Source Unit 40 of Image Forming
Apparatus 10>

FIG. 3 is a power source circuit diagram of the image
forming apparatus 10. Power generated by the power source
unit40 is supplied to each unit of the image forming apparatus
10. The power source unit 40 includes a first power supply
unit 410, a second power supply unit 411, a third power
supply unit 412, a first power monitoring unit 413, a second
power monitoring unit 414, and a third power monitoring unit
415.

The first power supply unit 410 converts AC power sup-
plied via a plug P into direct current (DC) power, for example,
5.1V (first output power). Then, the relevant DC power is
supplied to devices of the first power supply system (the
power source control unit 401, the CPU 301, the RAM 302,
the ROM 303, the HDD 304, the LAN controller 306, and the
buttons 121 of the operation unit 12). In the present exem-
plary embodiment, the CPU 301 operates on power supplied
from the first power supply unit 410, without receiving power
supplied from the second power supply unit 411 and the third
power supply unit 412. This means that power of the CPU 301
is independent of the second power supply unit 411 and the
third power supply unit 412. The second power supply unit
411 converts AC power supplied via the plug P into DC
power, for example, 12V (second output power). The relevant
DC power is supplied to devices of the second power supply
system (the display unit 122 of the operation unit 12, the
image processing unit 309, the scanner image processing unit
310, the printer image processing unit 312, the printer control
unit 341 of the printer unit 14, and the scanner control unit 331
of the scanner unit 13). The third power supply unit 412
converts AC power supplied via the plug P into DC power (for
example, 24V), and supplies power to devices of the third
power supply system (the printer drive unit 342 and the scan-
ner drive unit 332).

The first power monitoring unit 413 monitors the output
voltage of the first power supply unit 410. When the first
power monitoring unit 413 detects that the output voltage of
the first power supply unit 410 exceeds a threshold value, the
first power monitoring unit 413 outputs a power good signal
A to the power source control unit 401 as a result of the
monitoring.
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The second power monitoring unit 414 monitors the output
voltage of the second power supply unit 411. When the sec-
ond power monitoring unit 414 detects that the output voltage
of the second power supply unit 411 exceeds a threshold
value, the second power monitoring unit 414 outputs a power
good signal B to the power source control unit 401 as a result
of'the monitoring. The third power monitoring unit 415 moni-
tors the output voltage of the third power supply unit 412.
When the third power monitoring unit 415 detects that the
output voltage of the third power supply unit 412 exceeds a
threshold value, the third power monitoring unit 415 outputs
apower good signal C to the power source control unit 401 as
a result of the monitoring.

A power switch 416 which is turned ON or OFF by a user
operation is provided between the first power supply unit 410
and devices of the first power supply system (the primary side
of'the first power supply unit 410). The power source control
unit 401 receives a signal D which indicates the status (ON or
OFF) of the power switch 416. A switch 417 including a field
effect transistor (FET) is provided in parallel with the power
switch 416. The switch 417 is turned OFF from ON or turned
ON from OFF by a control signal E output from the power
source control unit 401. The power switch 416 is provided
with a solenoid (not illustrated). According to a control signal
K output from the power source control unit 401, a voltage is
applied to the solenoid and the power switch 416 is turned
OFF.

A relay switch (switching unit) 418 is provided between
the plug P and the second power supply unit 411 (the primary
side of the second power supply unit411). A relay switch 419
is provided between the plug P and the third power supply unit
412 (the primary side of the third power supply unit 412). The
relay switches 418 and 419 are turned OFF from ON or turned
ON from OFF by a control signal F output from the power
source control unit 401.

A switch 420 is provided between the power switch 416
and the buttons 121 of the operation unit 12 and the LAN
controller 306. A switch 420 is turned OFF from ON or turned
ON from OFF by a control signal G output from the power
source control unit 401. A switch 421 is provided between the
power switch 416 and the CPU 301, the ROM 303, and the
HDD 304. A switch 421 is turned OFF from ON or turned ON
from OFF by a control signal H output from the power source
control unit 401.
<Power States of Image Forming Apparatus 10>

FIG. 4 is a power state transition diagram of the image
forming apparatus 10. FIG. 5 illustrates ON and OFF states of
devices in each power state of the image forming apparatus
10. Power states of the image forming apparatus 10 will be
described below with reference to FIGS. 4 and 5. The image
forming apparatus 10 is in any one of the power OFF state, the
first sleep state, the second sleep state, and the standby state.

The power OFF state is a state where each unit of the image
forming apparatus 10 is not supplied with power. In the power
OFF state, the switches 416 to 421 illustrated in FIG. 3 are
OFF. The power OFF state may be the hibernation state. In the
hibernation state, the switch 416 to 421 are OFF similar to the
power OFF state. In the hibernation state, the state of the
image forming apparatus 10 before shifting to the hibernation
state is stored in the HDD 304. The image forming apparatus
10 canreturn from the hibernation state at high speed by using
the information stored in the HDD 304.

The user presets whether the image forming apparatus 10
shifts to the power OFF state or to the suspend state when the
power switch 416 is turned OFF. When the power switch 416
is turned OFF by a user operation, the image forming appa-
ratus 10 shifts to the power OFF state or to the suspend state
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according to the above-described user setting. Specifically,
when the power switch 416 is turned OFF by a user operation
while the shift of the image forming apparatus 10 to the
suspend state is set to be enabled by a user setting, the image
forming apparatus 10 shifts to the suspend state. On the other
hand, when the power switch 416 is turned OFF by a user
operation while the shift of the image forming apparatus 10 to
the suspend state is set to be disabled by a user setting, the
image forming apparatus 10 shifts to the power OFF state.

In the second sleep state, power is supplied only to certain
units of the image forming apparatus 10, i.e., the power
source control unit 401, the RAM 302, the LAN controller
306, and the buttons 121 of the operation unit 12. In the
second sleep state, the first power supply unit 410 supplies
power to the power source control unit 401, the RAM 302, the
LAN controller 306, and the buttons 121 of the operation unit
12. In the second sleep state, the switches 416, 417, and 420
illustrated in FIG. 3 are turned ON, and the other switches
418, 419, and 421 are turned OFF. In the second sleep state,
the image forming apparatus 10 can receive user operations
onthe buttons 121 of the operation unit 12. In the second sleep
state, the LAN controller 306 can receive a packet transmitted
from the external apparatus 20. In the second sleep state, in
lieu of the CPU 301 of the controller 11, the LAN controller
306 returns a response to a specific packet transmitted from
the external apparatus 20. The relevant function of the LAN
controller 306 is referred to as proxy response. When the
LAN controller 306 performs proxy response, the image
forming apparatus 10 can respond to a specific packet trans-
mitted from the external apparatus 20 in the second sleep state
(without returning from the sleep state).

The first sleep state is a state where the image forming
apparatus 10 responds to an inquiry from a network 60 with-
out activating all units of the controllers 11. In the second
sleep state, when the image forming apparatus 10 receives
from the external apparatus 20 a packet on which the LAN
controller 306 cannot perform proxy response (such as an
inquiry from the network 60), the image forming apparatus 10
shifts to the first sleep state from the second sleep state. In the
first sleep state, power is supplied to the CPU 301 and the
HDD 304 from the first power supply unit 410, and therefore
the CPU 301 can return a response to the relevant packet by
using the information stored in the HDD 304. In the first sleep
state, power is supplied to the power source control unit 401,
the RAM 302, the LAN controller 306, the buttons 121 of'the
operation unit 12, the CPU 301, the ROM 303, and the HDD
304. In the first sleep state, power is not supplied to devices of
the second power supply system and devices of the third
power supply system. In the first sleep state, the switches 416,
417, 420, and 421 illustrated in FIG. 3 is turned ON, and the
switches 418 and 419 are turned OFF.

The standby state is a state where the power source control
unit 401 can perform functions of the image forming appara-
tus 10, such as the print processing and the scanner process-
ing. When the power switch 416 is turned ON from OFF in the
power OFF state or the suspend state, the image forming
apparatus 10 shifts to the standby state. When the image
forming apparatus 10 receives a page description language
(PDL) print job from the external apparatus 20 in the second
sleep state, the image forming apparatus 10 also shifts to the
standby state. In the standby state, power is supplied to the
controller 11, the operation unit 12, the printer unit 14, and the
scanner unit 13. Specifically, in the standby state, the switches
416 to 421 illustrated in FIG. 3 are ON.

The image forming apparatus 10 may shift to a state other
than the above-described power OFF state, the first sleep
state, the second sleep state, and the standby state. Specifi-
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cally, the image forming apparatus 10 may shift to the sus-
pend state. The suspend state is a state where power is sup-
plied only to certain units of the image forming apparatus 10,
i.e., the power source control unit 401 and the RAM 302. In
the suspend state, the switch 417 illustrated in FIG. 3 is ON,
and the other switches 416, and 418 to 421 are OFF. In the
suspend state, the state of the image forming apparatus 10
before shifting to the suspend state is stored in the RAM 302
in which supply of power is maintained. The image forming
apparatus 10 can return from the suspend state at high speed
by using the state of the image forming apparatus 10 stored in
the RAM 302.

Power state transition of the image forming apparatus 10
will be described below with reference to FIG. 4.

When the power switch 416 is turned OFF in the standby
state, the image forming apparatus 10 shifts to the power OFF
state (refer to (1) illustrated in FIG. 4).

When the power switch 416 is turned ON in the power OFF
state, the image forming apparatus 10 shifts to the standby
state (refer to (2) illustrated in FIG. 4).

When the power source control unit 401 receives a PDL
print job from the external apparatus 20 in the first sleep state
or the second sleep state, the image forming apparatus 10
shifts to the standby state (refer to (3) illustrated in FIG. 4).

When the power supply control unit 401 receives a packet
on which the LAN controller 306 cannot perform proxy
response in the second sleep state, or when any of the buttons
121 of the operation unit 12 is pressed, the image forming
apparatus 10 shifts to the first sleep state (refer to (4) illus-
trated in FIG. 4).

When a predetermined time period has elapsed in a state
where the buttons 121 of the operation unit 12 are not oper-
ated, and a predetermined time period has elapsed in a state
where a PDL print job is not received in the first sleep state,
the image forming apparatus 10 shifts to the second sleep
state (refer to (5) illustrated in FIG. 4).

When the power saving button 121¢ of the operation unit
12 is pressed in the standby state, the image forming appara-
tus 10 shifts to the first sleep state (refer to (6) illustrated in
FIG. 4).

The power source control unit 401 will be described below.

The power source control unit 401 is a complex program-
mable logic device (CPLD). The power source control unit
401 controls the image forming apparatus 10 to shift to each
of the above-described power states. The power source con-
trol unit 401 is supplied with power in the second sleep state,
and detects return factors from the second sleep state, such as
depression of the buttons 121 of the operation unit 12, and
reception of apacket (including a PDL print job) on which the
LAN controller 306 cannot perform proxy response. Return
factors from the second sleep state are not limited only to the
depression of the buttons 121 and the reception of a packet on
which the LAN controller 306 cannot perform proxy
response. For example, when the image forming apparatus 10
is provided with the FAX function, the power source control
unit 401 may return from the second sleep state when a FAX
is received.

The power source control unit 401 communicates with the
CPU 301, and turns each of the switches 417 to 421 ON or
OFF according to instructions from the CPU 301.

The power source control unit 401 receives a Wake signal
J from the LAN controller 306. When the power source con-
trol unit 401 receives a packet (including a PDL print job) on
which the LAN controller 306 cannot perform proxy
response via the network 60, the LAN controller 306 outputs
the Wake signal J to the power source control unit 401. Upon
reception of the Wake signal J, the power source control unit
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401 turns ON the switch 421. When the switch 421 is turned
ON, the CPU 301 is activated, and analyzes the received
packet. When the CPU 301 determines that the received
packet is a PDL print job, the CPU 301 outputs the control
signal F to the power source control unit 401 so that the
switches 418 and 419 are turned ON. Thus, the image forming
apparatus 10 shifts to the standby state. When the received
packet is a packet on which the LAN controller 306 can
perform proxy response by using the information stored in the
HDD 304, the power source control unit 401 does not output
the control signal F. Therefore, the switches 418 and 419 are
not turned ON.

The power source control unit 401 receives a Wake signal
1 from any one of the buttons 121 of the operation unit 12.
When the user presses any one of the buttons 121 of the
operation unit 12, the operation unit 12 outputs the Wake
signal I to the power source control unit 401. Upon reception
of the Wake signal I, the power source control unit 401 turns
ON the switch 421. When the user presses any one of the
buttons 121 of the operation unit 12, the CPU 301 may turn on
the display unit 122 of the operation unit 12.
<Operations of Power Source Control Unit 401>

Operations performed by the power source control unit 401
when the image forming apparatus 10 is activated from the
power OFF state will be described below with reference to
FIG. 6.

When the main switch 416 is turned ON from OFF by a
user operation in the power OFF state, the first power supply
unit 410 supplies power to the power source control unit 401.
When the voltage output from the first power supply unit 410
becomes stable, the first power monitoring unit 413 outputs
the power good signal A to the power source control unit 401.
In step S502, upon reception of the power good signal A, the
power source control unit 401 outputs the control signals F, G,
and H to turn ON the switches 418 to 421. Accordingly, power
is supplied to the CPU 301, the printer unit 14, and the scanner
unit 13. The CPU 301 supplied with power executes activa-
tion processing.

Upon reception of a packet on which the LAN controller
306 cannot perform proxy response from the external appa-
ratus 20 in the second sleep state, the power source control
unit 401 turns ON the switch 421. Accordingly, power is
supplied to the CPU 301. The CPU 301 supplied with power
analyzes the received packet. When the CPU 301 determines
that the received packet is a PDL print job, the CPU 301
controls the power source control unit 401 to turn ON the
switches 418 and 419. Specifically, in step S502, the power
source control unit 401 outputs the control signal F to turn ON
the switches 418 and 419. Accordingly, power is supplied to
the printer unit 14 and the scanner unit 13.

In the present exemplary embodiment, in step S503, the
power source control unit 401 determines whether the second
power supply unit 411 normally outputs a voltage. When the
second power monitoring unit 414 detects that the output
voltage of the second power supply unit 411 exceeds the
threshold value, the second power monitoring unit 414 out-
puts the power good signal B to the power source control unit
401. Upon reception of the above-described power good sig-
nal B, the power source control unit 401 determines that the
second power supply unit 411 normally outputs a voltage
(YES in step S503). On the other hand, when the power
source control unit 401 cannot receive the power good signal
B until a predetermined time period (for example, 14 sec-
onds) has elapsed after the switch 418 is turned ON, the power
source control unit 401 determines that the second power
supply unit 411 does not normally output a voltage (NO in
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step S503). The relevant predetermined period is measured by
a timer provided in the power source control unit 401.

If the second power supply unit 411 does not normally
output a voltage, AC power supplied from the plug P may be
unstable when the image forming apparatus 10 returns from
the power OFF state or the second sleep state. When supply-
ing power to a high-load device in a state where the relevant
AC power is not stable, the output voltage of the second
power supply unit 411 may not rise. However, the above-
described AC power may become stable after a certain time
has elapsed.

In the present exemplary embodiment, when the power
source control unit 401 determines that the second power
supply unit 411 does not normally output a voltage (NO in
step S503), then in step S504, the power source control unit
401 stops the output of the control signal F to turn OFF the
switches 418 and 419. Accordingly, the second power supply
unit 411 and the third power supply unit 412 stop power
supply to the printer unit 14 and the scanner unit 13. The
power source controlunit 401 turns OFF the switches 418 and
419 until charges accumulated in capacitors of the second
power supply unit 411 and the third power supply unit 412
have been discharged. Specifically, when a predetermined
period (for example, for 1 second) has elapsed after the
switches 418 and 419 are turned OFF (YES in step S505),
then in step S506, the power source control unit 401 outputs
the control signal F to turn ON the switches 418 and 419.
Accordingly, the second power supply unit 411 and the third
power supply unit 412 supply power to the printer unit 14 and
the scanner unit 13.

When the second power supply unit 411 does not normally
output a voltage even from the switches 418 and 419 are
turned OFF from ON and then back to ON until a predeter-
mined time period has elapsed (NO in step S507), then in step
S508, the power source control unit 401 stops the output of
the control signal F to turn OFF the switches 418 and 419. In
step S509, the power source control unit 401 outputs an
interrupt signal to the CPU 301. Upon reception of the rel-
evant interrupt signal, the CPU 301 ends the processing cur-
rently being executed, and executes shutdown processing.
Specifically, to normally deactivate each device of the image
forming apparatus 10, the CPU 301 ends the application
currently being executed by the controller 11. Upon comple-
tion of the shutdown processing, the CPU 301 notifies the
power source control unit 401 of information indicating that
the relevant shutdown processing is completed. Although, in
the present exemplary embodiment, the CPU 301 executes
the shutdown processing upon reception of the interrupt sig-
nal from the power source control unit 401, the present inven-
tion is not limited thereto. Before starting the shutdown pro-
cessing, the CPU 301 may confirm the state of the second
power supply unit 411 through communication with the
power source control unit 401.

In step S510, the power source control unit 401 determines
whether the above-described shutdown processing is com-
pleted. When the power source control unit 401 determines
that the shutdown processing is completed (YES in step
S510), the power source control unit 401 outputs the control
signal E to turn OFF the switch 417. The power source control
unit401 performs the determination in step S510 based on the
information received from the CPU 301 when the shutdown
processing is completed. The power source control unit 401
outputs the control signal K. Accordingly, a voltage is applied
to a solenoid (not illustrated), and the main switch 416 is
turned OFF.

On the other hand, when the power source control unit 401
determines that the second power supply unit 411 normally
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outputs a voltage (YES in step S503), then in step S513, the
power source control unit 401 determines whether the third
power supply unit 412 normally outputs a voltage. When the
third power monitoring unit 415 detects that the output volt-
age of the third power supply unit 412 exceeds the threshold
value, the third power monitoring unit 415 outputs the power
good signal C to the power source control unit 401. Upon
reception of the above-described power good signal C, the
power source control unit 401 determines that the third power
supply unit 412 normally outputs the voltage (YES in step
S513). On the other hand, when the power source control unit
401 cannot receive the power good signal C until a predeter-
mined time period (for example, 14 seconds) has elapsed after
the switch 419 is turned ON, the power source control unit
401 determines that the third power supply unit 412 does not
normally output a voltage (NO in step S513).

In the present exemplary embodiment, when the power
source control unit 401 determines that the third power supply
unit 412 does not normally output a voltage (NO in step
S513), then in step S514, the power source control unit 401
stops the output of the control signal F to turn OFF the
switches 418 and 419. Accordingly, the second power supply
unit 411 and the third power supply unit 412 stop power
supply to the printer unit 14 and the scanner unit 13. The
power source control unit 401 turns OFF the switches 418 and
419 until charges accumulated in capacitors of the second
power supply unit 411 and the third power supply unit 412
have been discharged. Specifically, when a predetermined
period (for example, for 1 second) has elapsed after the
switches 418 and 419 are turned OFF (YES in step S515),
then in step S516, the power source control unit 401 outputs
the control signal F to turn ON the switches 418 and 419.
Accordingly, the second power supply unit 411 and the third
power supply unit 412 supply power to the printer unit 14 and
the scanner unit 13.

When the third power supply unit 412 does not normally
outputs a voltage even from the switches 418 and 419 are
turned OFF from ON and then back to ON until a predeter-
mined time period has elapsed (NO in step S517), then in step
S518, the power source control unit 401 stops the output of
the control signal F to turn OFF the switches 418 and 419. In
step S519, the power source control unit 401 outputs an
interrupt signal to the CPU 301. Upon reception of the rel-
evant interrupt signal, the CPU 301 ends the processing cur-
rently being executed, and executes the shutdown processing.
Specifically, to normally deactivate each device of the image
forming apparatus 10, the CPU 301 ends the application
currently being executed by the controller 11.

In step S520, the power source control unit 401 determines
whether the above-described shutdown processing is com-
pleted. When the power source control unit 401 determines
that the shutdown processing is completed (YES in step
S520), then in S521, the power source control unit 401 out-
puts the control signal E to turn OFF the switch 417. The
power source control unit 401 outputs the control signal K.
Accordingly, a voltage is applied to a solenoid (not illus-
trated), and the main switch 416 is also turned OFF.

A control signal output from the power source control unit
401 when the power voltage drops will be described below
with reference to FIG. 9. A case where the power voltage
supplied from the plug P drops and then becomes stable will
be described below.

First of all, when the power switch 416 is turned ON from
OFF by a user operation, the power voltage is stable and
therefore the first power monitoring unit 413 outputs the
power good signal A. When the first power monitoring unit
413 outputs the power good signal A, the power source con-
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trol unit 401 outputs the control signals F, G, and H. When the
power source control unit 401 outputs the control signal H,
the first power supply unit 410 supplies power to the CPU
301.

When the power source control unit 401 outputs the control
signal F and the switches 418 and 419 are turned ON, the
power voltage is stable and therefore the second power moni-
toring unit 414 and the third power monitoring unit 415
output the power good signals B and C, respectively.

It the power voltage becomes unstable and drops, the volt-
age monitored by the first power monitoring unit 413 falls
below a threshold value, and therefore the first power moni-
toring unit 413 stops the output of the power good signal A.
Accordingly, the power source control unit 401 stops the
output of the control signals F, G, and H. Then, the voltages
monitored by the second power monitoring unit 414 and the
third power monitoring unit 415 fall below a threshold value,
and therefore the second power monitoring unit 414 and the
third power monitoring unit 415 stop the output of the power
good signals B and C, respectively.

When the power voltage rises after a brief interval, the
voltage monitored by the first power monitoring unit 413
exceeds a threshold value, and therefore the first power moni-
toring unit 413 outputs the power good signal A. When the
first power monitoring unit 413 outputs the power good signal
A, the power source control unit 401 outputs the control
signal F, G, and H. When the first power monitoring unit 413
outputs the power good signal A, the first power supply unit
410 can supply power for driving devices of the first power
supply system (such as the CPU 301). However, the power
voltage has not risen to such a level that power can be supplied
to the printer unit 14 and the scanner unit 13. Therefore, the
second power monitoring unit 414 and the third power moni-
toring unit 415 do not output the power good signals B and C,
respectively. In this case, protection circuits of the second
power supply unit 411 and the third power supply unit 412
detect an overcurrent. Then, the relevant protection circuits
respectively interrupt power output from the second power
supply unit 411 and the third power supply unit 412. There-
fore, a state where the power good signals B and C are not
output continues. In the present exemplary embodiment,
when the power source control unit 401 cannot receive the
power good signals B and C until a predetermined time period
(for example, 14 seconds) has elapsed after the control signal
F is output, the power source control unit 401 stops the output
of the control signal F. Then, after a predetermined time
period (for example, 1 second) has elapsed, the power source
control unit 401 outputs the control signal F. In this case, the
output of the control signals G and H is maintained.

When the power source control unit 401 resumes the output
of'the control signal F once stopped, the state where the power
good signals B and C are not output is canceled. When the
power source control unit 401 outputs the control signal F and
the switches 418 and 419 are turned ON, the power voltage is
stable and therefore the second power monitoring unit 414
and the third power monitoring unit 415 output the power
good signals B and C, respectively.

In the above-described first exemplary embodiment, when
the voltage (second output voltage) output from the second
power supply unit 411 does not rise, the second power supply
unit 411 once stops power supply. Then, after a predeter-
mined period has elapsed, the second power supply unit 411
resumes power supply. When power supply from the second
power supply unit 411 is turned OFF and then back to ON in
this way, power supply from the second power supply unit
411 may become stable.
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In the first exemplary embodiment, when the voltage out-
put from the third power supply unit 412 (second output
voltage) does not rise, the third power supply unit 412 once
stops power supply. Then, after a predetermined period has
elapsed, the third power supply part 412 resumes power sup-
ply. When power supply from the third power supply unit 412
is turned OFF and then back to ON in this way, power supply
from the third power supply unit 412 may become stable.

In the first exemplary embodiment, when the voltage out-
put from the second power supply unit 411 or the third power
supply unit 412 is not stable, the power output from the
second power supply unit 411 and the third power supply unit
412 is interrupted, but power supply to the CPU 301 is main-
tained. Thus, the CPU 301 can continuously execute process-
ing, such as activation processing, even while the power out-
put from the second power supply unit 411 and the third
power supply unit 412 is interrupted. As a result, the image
forming apparatus 10 becomes operative within a shorter time
interval than a case where power supply to the CPU 301 is
stopped (a case where the CPU 301 executes basic input/
output system (BIOS) and operating system (OS) activation
processing).

In the first exemplary embodiment, while the CPU 301
waits until the output voltages from the second power supply
unit 411 and the third power supply unit 412 become stable,
the CPU 301 operating on the output voltage from the first
power supply unit 410 which is smaller and stable continues
processing.

In the first exemplary embodiment, both the second power
monitoring unit 414 for monitoring the output voltage of the
second power supply unit 411, and the third power monitor-
ing unit 415 for monitoring the output voltage of the third
power supply unit 412 are provided. The second exemplary
embodiment will be described below. As illustrated in FIG. 7,
an image forming apparatus according to the present exem-
plary embodiment include the second power monitoring unit
414 for monitoring the output voltage of the second power
supply unit 411, but does not include the third power moni-
toring unit 415 for monitoring the output voltage of the third
power supply unit 412.
<Operations of Power Source Control Unit 401>

Operations performed by the power source control unit 401
when the image forming apparatus 10 is activated from the
power OFF state will be described below with reference to
FIG. 8.

When the main switch 416 is turned ON from OFF by a
user operation, the first power supply unit 410 supplies power
to the power source control unit 401. In step S602, when the
voltage of the first power supply unit 410 becomes stable, the
power source control unit 401 which is supplied with power
outputs the control signals F, G, and H to turn ON the switches
418 to 421. Accordingly, power is supplied to the CPU 301,
the printer unit 14, and the scanner unit 13. The CPU 301
supplied with power executes activation processing.

Upon reception of a packet on which the LAN controller
306 cannot perform proxy response from the external appa-
ratus 20 in the second sleep state, the power source control
unit 401 turns ON the switch 421. Accordingly, power is
supplied to the CPU 301. The CPU 301 supplied with power
analyzes the received packet. When the CPU 301 determines
that the received packet is a PDL print job, the CPU 301
controls the power source control unit 401 to turn ON the
switches 418 and 419. Specifically, in step S602, the power
source control unit 401 outputs the control signal F to turn ON
the switches 418 and 419. Accordingly, power is supplied to
the printer unit 14 and the scanner unit 13.
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In the present exemplary embodiment, in step S603, the
power source control unit 401 determines whether the second
power supply unit 411 normally outputs a voltage. When the
second power monitoring unit 414 detects that the output
voltage of the second power supply unit 411 exceeds the
threshold value, the second power monitoring unit 414 out-
puts the power good signal B to the power source control unit
401. Upon reception of the above-described power good sig-
nal B, the power source control unit 401 determines that the
second power supply unit 411 normally outputs a voltage
(YES in step S603). On the other hand, when the power
source control unit 401 cannot receive the power good signal
B until a predetermined time period (for example, 14 sec-
onds) has elapsed after the switch 418 is turned ON, the power
source control unit 401 determines that the second power
supply unit 411 does not normally output a voltage (NO in
step S603).

In the present exemplary embodiment, when the power
source control unit 401 determines that the second power
supply unit 411 does not normally output a voltage (NO in
step S603), then in step S604, the power source control unit
401 stops the output of the control signal F to turn OFF the
switches 418 and 419. Accordingly, the second power supply
unit 411 and the third power supply unit 412 stop power
supply to the printer unit 14 and the scanner unit 13. The
power source controlunit 401 turns OFF the switches 418 and
419 until charges accumulated in capacitors of the second
power supply unit 411 and the third power supply unit 412 are
discharged. Specifically, when a predetermined period (for
example, for 1 second) has elapsed after the switches 418 and
419 are turned OFF (YES in step S605), then in step S606, the
power source control unit 401 outputs the control signal F to
turn ON the switches 418 and 419. Accordingly, the second
power supply unit 411 and the third power supply unit 412
supply power to the printer unit 14 and the scanner unit 13.

When the second power supply unit 411 does not normally
outputs a voltage even from the switches 418 and 419 are
turned OFF from ON and then back to ON until a predeter-
mined time period has elapsed (NO in step S607), then in step
S608, the power source control unit 401 stops the output of
the control signal F to turn OFF the switches 418 and 419. In
step S609, the power source control unit 401 outputs an
interrupt signal to the CPU 301. Upon reception of the rel-
evant interrupt signal, the CPU 301 ends the processing cur-
rently being executed, and executes the shutdown processing.
Specifically, to normally deactivate each device of the image
forming apparatus 10, the CPU 301 ends the application
currently being executed by the controller 11. Upon comple-
tion of the shutdown processing, the CPU 301 notifies the
power source control unit 401 of information indicating that
the relevant shutdown processing is completed.

In step S610, the power source control unit 401 determines
whether the above-described shutdown processing is com-
pleted. When the power source control unit 401 determines
that the shutdown processing is completed (YES in step
S610), then in step S611, the power source control unit 401
outputs the control signal E to turn OFF the switch 417. The
power source control unit 401 performs the determination in
step S610 based on the information received from the CPU
301 when the shutdown processing is completed. The power
source control unit 401 also applies a voltage to a solenoid
(not illustrated) to turn OFF the main switch 416.

On the other hand, when the power source control unit 401
determines that the second power supply unit 411 normally
outputs a voltage (YES in step S603), the power source con-
trol unit 401 waits until any power state transition factor is
detected.

10

15

20

25

30

35

40

45

50

55

60

65

14
Other Exemplary Embodiments

While the present invention has specifically been described
based on preferable exemplary embodiments, the present
invention is not limited thereto but can be modified in diverse
ways without departing from the spirit and scope thereof.
Further, parts of the above-described exemplary embodi-
ments may be suitably combined.

In the above-described exemplary embodiments, in a case
where the output voltage of the first power supply unit 410 or
the output voltage of the second power supply unit 411 is low
when the switches 418 and 419 are turned ON, the switches
418 and 419 are once turned OFF and then back to ON. When
the output voltage of the first power supply unit 410 or the
output voltage ofthe second power supply unit 411 is still low,
the CPU 301 executes the shutdown processing. Specifically,
in the first exemplary embodiment, the CPU 301 executes the
shutdown processing when the voltage is not normally output
even after the switches 418 and 419 are turned OFF and then
back to ON once. The present invention is not limited thereto.
The CPU 301 may execute the shutdown processing when an
abnormal output voltage occurs even after the switches 418
and 419 are turned OFF and then back to ON several times.

Inthe above-described exemplary embodiments, the power
source control unit 401 of a hardware logic circuit, executes
each step of the flowchart illustrated in FIG. 6. The present
invention is not limited thereto. The power source control unit
401 may perform each step of the flowchart illustrated in FIG.
6 by executing a program.

Functions illustrated in the flowchart according to the
present exemplary embodiment can be implemented when a
processing unit (CPU or processor), such as a personal com-
puter, executes software (program) acquired via a network or
various storage media.

Other Embodiments

Embodiments of the present invention can also be realized
by a computer of a system or apparatus that reads out and
executes computer executable instructions recorded on a stor-
age medium (e.g., non-transitory computer-readable storage
medium) to perform the functions of one or more of the
above-described embodiment(s) of the present invention, and
by a method performed by the computer of the system or
apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium to
perform the functions of one or more of the above-described
embodiment(s). The computer may comprise one or more of
a central processing unit (CPU), micro processing unit
(MPU), or other circuitry, and may include a network of
separate computers or separate computer processors. The
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed computing
systems, an optical disk (such as a compact disc (CD), digital
versatile disc (DVD), or Blu-ray Disc (BD)™), a flash
memory device, a memory card, and the like.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.
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This application claims the benefit of Japanese Patent
Application No. 2013-136174 filed Jun. 28, 2013, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image forming apparatus comprising:

afirst power supply unit configured to generate first output
power;

a second power supply unit configured to generate second
output power;

a switching unit disposed on the primary side of the second
power supply unit;

a monitoring unit configured to monitor the second output
power generated by the second power supply unit;

a power source control unit supplied with the first output
power generated by the first power supply unit, and
configured to turn the switching unit ON or OFF; and

a control unit supplied with the first output power gener-
ated by the first power supply unit, and configured to
control operations of the power source control unit,

wherein, when the power source control unit determines
that the second output power generated by the second
power supply unit is lower than a threshold value based
on the result of the monitoring by the monitoring unit,
the power source control unit turns the switching unit
OFF and then back to ON in a state where the first output
power generated by the first power supply unit is sup-
plied to the control unit.

2. The image forming apparatus according to claim 1,
wherein, even after the switching unit is turned OFF and then,
after a predetermined time period has elapsed, back to ON,
when the power source control unit determines that the sec-
ond output power generated by the second power supply unit
is lower than the threshold value, the control unit performs
shutdown processing.

3. The image forming apparatus according to claim 2,
wherein, even after the switching unit is turned OFF and then,
after a predetermined time period has elapsed, back to ON,
when the power source control unit determines that the sec-
ond output power generated by the second power supply unit

10

15

20

25

30

35

16

is lower than the threshold value, the power source control
unit instructs the control unit to perform the shutdown pro-
cessing.

4. The image forming apparatus according to claim 1,
wherein, when the second output power generated by the
second power supply unit is higher than a threshold value, the
monitoring unit outputs a predetermined signal to the power
source control unit as the result of the monitoring.

5. The image forming apparatus according to claim 4,
wherein, when the predetermined signal is received before a
predetermined time period has elapsed after the switching
unit is turned ON, the power source control unit determines
that the second output power generated by the second power
supply unit is higher than the threshold value, and

wherein, when the predetermined signal is not received

from the switching unit after the switching unit is turned
ON until the predetermined time period has elapsed, the
power source control unit determines that the second
output power generated by the second power supply unit
is lower than the threshold value.

6. The image forming apparatus according to claim 5,
further comprising:

a measuring unit configured to measure time,

wherein, when the predetermined time period is measured

by the measuring unit, the power source control unit
turns ON the switching unit.

7. The image forming apparatus according to claim 1,
wherein the second power supply unit generates second DC
output power by using input AC power.

8. The image forming apparatus according to claim 1,
wherein the second power supply unit supplies the second
output power to a printer unit for forming an image on a sheet
or a scanner unit for reading a document image.

9. The image forming apparatus according to claim 8,
wherein the control unit controls operations of the printer unit
or the scanner unit.

10. The image forming apparatus according to claim 1,
wherein the power source control unit is a complex progra-
mable logic device.



